Mast cell tryptase and photoaging: possible involvement in the degradation of extra cellular matrix and basement membrane proteins.
Mast cells are widely distributed in the connective tissue of the body, but are particularly prominent in tissues such as skin. An increased number of mast cells can be found in the dermis under inflammatory conditions and ultraviolet (UV) exposed skin. Previous investigations have identified matrix metalloproteinases (MMPs) as key enzymes in the degradation of extra cellular matrix (ECM). This study reports about the potential contribution of human mast cell tryptase as a new triggering enzyme in matrix degradation process. Recent studies suggest that mast cell-derived proteases can activate MMPs. We investigated both the degradation of cellular matrix components and activation of MMPs by human tryptase. Mast cells are increased in photoaged skin and the increase of mast cell tryptase in UV irradiated skin was confirmed. Human mast cell tryptase was purified from human tonsils by a series of standard chromatographic procedures. Degradation of collagen type I was achieved by incubation of human type I collagen with tryptase and the fragments were quantified by SDS-PAGE and staining with Coomassie Brilliant Blue 250-R (CBB). Treatment with tryptase resulted in the activation of proMMP-9 as revealed by gelatinolytic activity in type IV collagen zymography. When tryptase was incubated with human type IV collagen, gradual degradation of intact collagen was detected by Western blotting. Furthermore, type IV collagen degradation was observed in the basement membrane (BM) of a three-dimensional (3D) skin model. Degranulation of mast cells, which release tryptase, can activate MMPs and causes direct damage to ECM proteins. These findings strongly implicate that tryptase either alone or in conjunction with activation of MMPs, can participate in ECM damage and the possible destruction of BM leading to photoaging.